Leukocyte repletion reverses protective effect of neutropenia in thrombin-induced increase in lung vascular permeability.
We examined the role of leukocytes in the pathogenesis of lung vascular injury induced by thrombin in awake sheep prepared with the lung lymph fistulas. Thrombin (80 U/kg) infusion in control sheep (n = 6) increased pulmonary arterial pressure (Ppa) twofold and pulmonary vascular resistance (PVR) three-fold for the 5-h experimental period. Thrombin also increased pulmonary vascular permeability to protein as assessed by decrease in the reflection coefficient (sigma) from 0.70 +/- 0.03 to 0.61 +/- 0.01. Thrombin caused similar initial pulmonary hemodynamic changes in sheep rendered neutropenic (n = 7; 2% neutrophil count of controls) by treatment with hydroxyurea; however, both Ppa and PVR returned toward base-line values within 120 min postthrombin challenge. The increases in pulmonary lymph flow and transvascular protein clearance also recovered rapidly beginning at 60 min after challenge with thrombin in neutropenic sheep. Neutropenia prevented the increase in lung vascular permeability as the sigma value of 0.71 +/- 0.02 was similar to the control value. Leukocytes isolated from control donor sheep were infused intra-arterially into recipient neutropenic sheep (n = 4) to assess the effects of neutrophil repletion on the pulmonary vascular responses. Thrombin (80 U/kg) challenge infused at 1-3 h after infusion of leukocytes increased lung lymph flow twofold and transvascular protein clearance fourfold and produced increases in Ppa and PVR comparable with the control group. The increases in these parameters were sustained for the 5-h experiment duration. The data indicate the essential pathogenetic role of neutrophils in mediating the thrombin-induced increase in lung vascular permeability.